A soft transition between type-I and -III intermittencies is found,. in. a seventh degree polynomial iterative map. Characterization of the dynamics is accomplished by studying the critic~l lines in parameter space and statistical measurements such as Lyapunov,exponents, distribution of laminar periods and low-frequency power spectra.
They solved numerically the Lorenz model, and they observed that in a certain region of the parameter space, the oscillations were interrupted by chaotic bursts, which became more fr~quent as the control parameter value was increased.
Pomeau and Manneville classified the intermittent transition from a'limit cyde,to chaos in three different types depending on how the eigenvalues crossed the unit circl.e.
They labeled type-I for the case of a crossing at + 1, -II for nonvanishing imaginary part and -III for crossing' at -1.
)
Several papers have appeared studying these intermittency types through different simple models like ordinary differential equations and nonlinear maps,3)-6) and, indeed, types-I and -III have:been experimentallyobserved.
)-9)
Recent works on intermittent behavior of the Helmholtz oscillator 9 ) ,lQ) showed up a new phenomenon, that is a continuous transition between type-I and -III intermittencies. To explain some of the features of this transition, we proposed a seventh degree polynomial map,IO) which had a similar shape to the actual return maps found in the oscillator problem.
To simplify the model with respect to the oscillator case, we proposed a map with inversion symmetry (even terms are not involved) and with a fixed point at x=O, that should represent the period T solution. This symmetry guarantees the existence of a period doubling bifurcation as soon as the slope at x=O becomes higher than minus one. Moreover, the map allows for the existence of other fixed points that in its second iteration might produce an inverse saddle-node bifurcation. Finally, it allows for reinjection and also to escape to infinity for high values of the control parameter. All this required the coefficient of the seventh-and fifth-order terms to be negative and positive, respectively, in order to reproduce the oscillator behavior.
Here we provide complete numerical simulation results on the map that characterize completely the aforementioned continuous transition between intermittencies-I and -III. *) Present address: Theore. Physik "IV, University of Bayreuth-NW II, 8580-Bayreuth.
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(1)
The general shape of this map can be observed in Fig. 1 , in which the following set of parameter values was used: a=0.03, b=4.4, c= -6.0 and e=O.01. , that we will label as S1. As it can be seen from this picture the map shows a fixed point of period one, which, at e=O, undergoes a supercritical period doubling bifurcation to a stable period two fixed point. This period two fixed point will subsequently give rise to an intermittent chaotic state via an inverse saddle-node bifurcation at e=0.02317454.
For different initial conditions, another stable period two fixed point can be found coexisting with the previously cited period one solution. This period two fixed point appears in a subcritical bifurcation, and, upon increasing e, undergoes a full period , doubling cascade reaching chaos. This cascade corresponds to an evolution confined in the nearly parabolic part around the maximum and minimum of the map. Finally, at a certain value of e(e= -0.058), the chaotic attractor relaxes to the fixed point at x=O.
r·.O.9
0.5 The explanation of this relaxation is that for e~O.O, the fixed point at x=O is linearly stable and there are two other unstable fixed points, called x*, corresponding to the crossing of the bisector in both quadrants. When Xn > x* the evolution takes place in the chaotic attractor in the parabolic part of the map, but when this chaotic attractor is allowed to have points that reinject between x=o and x*, then the evolution relaxes to the stable fixed point in x=O.
On the other hand, Fig. 2(b) shows the bifurcation diagram for a different set of parameter values (a=0.03, b=4.4 and c= -6.0, that stand for set S3). In this picture we observe a behavior which is quite similar to the set S1. However, the period two fixed point, bifurcating from the initial period one fixed point does not appear. Instead the period one fixed point goes directly into an intermittent chaotic state at e =0.0. Moreover, the period doubling cascade in the subcritical branch also appears as in the previous case.
Let us make a closer study of the loss of the stability of the fixed point x=O. In any case, at e=O, a bifurcation occurs and the solution Xn=O loses its stability. The period two stable fixed point appears if and only if a ~ 0 (for c < 0 and b > 0, as we proposed before). When band c are given, the critical lines for disappearance of this period two stable fixed point via a tangent bifurcation can be easily calculated. Imposing xt being a fixed point and tangency at xt, we get: for a value of e equal to e (2b 2 
(3) Figure 3 shows the typical aspect of the e-a plane while band c are kept constant (b=4.4 and c= -6.0). Line II represents the line where the period one fixed point at x=o loses its stability. The nature of both transitions to chaos has been checked by computing several statistical measurements. First of all, we computed the Lyapunov exponents dependence on e along four different lines in the e-a plane of Fig. 3 . These lines correspond to bifurcation diagrams showing either type-I or -III intermittent transitions and either far or close to the STP, respectively. The exponents were calculated with 6 x 10 6 iterations for each e value.
When computed for transitions far away from the STP, the power law behavior yielded exponents of 0.49±0.02 and 0.75±0.02 for types -I (a= -0.746) and -III (a=0.3) respectively. Conversely, near to the STP both exponents approached each other, giving 0.69±0.02 for the type-I (a= -0.03) and 0.67±0.02 for type-III (a=0.03).
The statistical function N(t ;;::: tf) stands for the number of laminar periods whose lerigth is greater than a certain time t f as a function of tf. The results are shown in Upon increasing e the global shape of the statistics changes from a type-I structure to a type-III. It may be observed that the plateau shrinks (e=0.025) and finally disappears (e=0.052) as e is increased reaching a behavior which is similar to the exponential decay observed for type-III intermittency (S3).
We have also investigated how this transition affects the low-frequency part of the power spectrum of the evolution in the map. The power spectrum has been calculated on sets of 4096 points with the Cooley-Tuckey FFT algorithm, and averaging on, at least, 3000 of these spectra. The results are plotted in Fig. 5 .
For the set S3 the power law behavior found shows an exponent around -1 and is fairly independent of e. On the contrary, for the set Sl clear changes appear in the low-frequency part of the power spectrum. First of all the slope of the power law changes from 1.4 near to the bifurcation point (e=0.02319) to 1.18 when the statistics is type-III like at e=0.052. Moreover, for intermediate values of e a characteristic ripple appears (e=0.0237) due to the existence of a privileged laminar period length. This favored length corresponds to the peak of the probability distribution of the laminar period's length near to the maximal length. Finally, and as a conclusion relevant to experimental observations, we want to point out that when an experiment is performed near a transition point between type-I and -III intermittencies, it is difficult to distinguish what type of transition appears because the region of existence of the period two solution may be very narrow and perhaps difficult to stabilize. On the other hand, the behavior in the chaotic region is almost the same (it always seems type-III) if the distance to the critical point is large enough for type-I intermittency.
